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Microstructure Observations of Pollenless Abortion in Thermo- 
and Photoperiod-sensitive Genic Male Sterile 
Line N28S in Rice ( Oryza sativa) 


PENG Hai-Feng , WAN Bang-Hui , ZHANG Gui-Quan , LU Yan-Peng , 


1 . VEL 
ZHOU Guo-Quan , CHEN Xiong- Hui 
(1 College of Life Science, South China Agricultural University, Guangzhou 510642, China; 
2 College of Agriculture, South China Agricultural University, Guangzhou 510642, China) 


Abstrad:: Using paraffin section method and fluorescence microscopy, anther microstructure changes of pollenless abortion 
were observed in thermo- and photoperiod-sensitive genic male sterile line N28S in rice . The results showed that the mi- 
crosporocytes of N28S had a reduced cytoplasm . Some microsporocytes didn t undergo meiosis, the other microsporocytes 
arrested meiotic division at the leptotene stage of meiosis or underwent abnormal cytokinesis . All abnormal microsporocytes 
and meiotic products became vacuolate and eventually degenerated, leaving empty anther locules . Moreover, the absence 
or premature degradation of callose wall around the microsporocytes and the abnormal degradation of tapetum in the micros- 
pore development stage were also been observed . It is suggested that the abnormal behaviour of callose and tapetum may be 
a consequence of a deviation in microsporocyte development, and the pollenless abortion of N28S is possibly attributed to 
microsporocytes with reduced cytoplasm . 


K ey words: Rice; Thermo- and photoperiod-sensitive genic male sterility; Pollenless abortion; Microstructure 
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Fig.1 M Microsporogenesis and microgametogenesis of Xianhuangzhan 
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1-10 . The transverse section of Xianhuangzhan anther at different development stages: 1 . At microspore mother cell stage; 2 . At leptotene stage of meiotic 
prophasel ; 3 . At pachytene stage of meiotic prophasel ; 4 . At diakinesis stage of meiotic prophase] ; 5 . At meiotic tetrad stage; 6 . At early uninucle- 
ate microspores stage; 7 . At middle uninucleate microspore stage; 8 . At late uninucleate microspore stage; 9 . At binucleate microspore stage; 10 . At ma- 
ture pollen stage; 11-12 . The transverse section of Xianhuangzhan anther stained by aniline blue and illuminated by UV at leptotene stage of meiotic 
prophasel , callose deposition is shown as green-yellow fluorescence: 11 . At early leptotene stage of meiotic prophase! , microsporocytes deposit callose 


in centripetal wall . 12 . At late leptotene stage of meiotic prophasel , microsporocytes expand callose wall in the anticlinal direction . 


Ms . Microsporocyte; Ep .Epiderm; En . Endothecium; ML . Middle layer; Ta. Tapetum; Ca . Callose . Bar = 20 um 
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Fig.2  Pollenless abortion process of N28S 
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1-5, 14-19 . The transverse section of N28S anther at different development stages, 6- 13 . Cells derived from the transverse section of N28S anther (1- 
7 the stages corresponding to microsporogenesis of xianhuangzhan; 8- 16 the stages corresponding to microgametogenesis of xianhuangzhan): 1 . Basically 
normal microsporocytes; 2 .Microsporocytes with badly reduced cytoplasm; 3 . Some segregate microsporocytes become vacuolate and degrade; 4 . The de- 
velopment of microsporocyte is arrested at leptotene stage of meiotic prophsel ; 5 . Abnormal cells of different size with variable numbers of nuclei in anther 
locules . 6-7 . Four microspores cohesion together due to the absence of cytokinesis during meiosis . 8 - 13 . The microspores become vacuolate and underdo 
amitosis; 14 . Incrassate and continuous tapetum; 15 . The avalanche of tapetum near anthesis; 16 . Mature anthers is devoid of pollen; 17- 19 . The trans- 
verse section of N28S anther stained by aniline blue and illuminated by UV at leptotene stage of meiotic prophasel , callose deposition is shown as green- 
yellow fluorescence: 17 .No callose is deposited in centripetal wall of the microsporocytes with badly reduced cytoplasm at leptotene stage; 18-19 . The mi- 
crosporocytes with slightly reduced cytoplasm deposite asteriate callose at leptotene stage, but soon disappear . 


Ms . Microsporocyte; Ep . Epiderm; En . Endothecium; ML . Middle layer; Τα. Tapetum; Ca . Callose .1- 5, 14- 18 Bar- 200m; 6-13 Bar=10Um 
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